Abstract: The successful fabrication of quantum-dot-based semiconductor saturable absorber mirrors has been demonstrated in a laser running at record high repetition rates, which opens the road towards integration of the absorber into the gain structure.
recently it was necessary to use different spot sizes on the semiconductor saturable absorber mirror (SESAM) and gain structure, because for stable mode locking the saturation energy of the absorber needs to be times smaller than the saturation energy of the gain. Normally both gain and absorber consist of quantum wells (QWs) of the same material system with similar saturation fluences, therefore stable mode locking requires a stronger focus of the laser mode on the absorber (Fig. la) . Integration requires that the saturation fluence of the SESAM is reduced such that mode locking with a mode spot ratio of I is possible (Fig. Ib) . We have developed novel quantum dot (QD) SESAMs, which have a reduced saturation fluence due to three-dimensional carrier confinement and thus allow mode locking with identical mode areas on gain medium and absorber. For mode locking our InGaAs-based QW VECSELs we have fabricated SESAMs containing self-assembled InAs QDs. We used a 0.7% output coupler with a curvature radius of 200 mm, which gives mode radii of about 95 pm on both SESAM and gain structure. A 20 pm thick, uncoated fused silica etalon is used to tune the wavelength. Pumping the VECSEL with 3.2 W at 808 nm gives an average output power of 108 mW. From the longitudinal modes, the measured autocorrelation can be well reconstructed 1.0~~~~~~~~~1 and the FWHM of the pulses is computed to be 5.2 ps.
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